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instead, inserted a few engravings, he would have made 
the book more entertaining and less trying to readers of 
only average patience. If he had spent more time on the 
solid parts, and less on its affected adornments, he would 
have produced a valuable and interesting book. 


OUR BOOK SHELF 

The Student’s Guide to Systematic Botany. By Robert 

Bentley, F.L.S., M.R.C.S. Engl., &c. (London: J. 

and A. Churchill, 1884.) 

This little book, which aims chiefly at supplying the 
wants of medical and pharmaceutical students, represents 
fairly what was the state of systematic botany in England 
twenty years ago. The bulk of the book is occupied with 
a detailed description of the natural orders of Phanero¬ 
gams, while the Cryptogams are dismissed in fourteen 
pages. But it is not only by the very cursory way in 
which these plants are treated that the student is led to 
underrate the importance of the morphological differences 
by which the various groups of Cryptogams are distin¬ 
guished ; the heterogeneous series of Algae and Fungi 
are described as “ orders ” comparable, as regards the 
terms used in the classification, with the orders of the 
Angiosperms. Again, in the text, signs of antiquity are 
numerous : for instance, in distinguishing the Cryptogamia 
from the Phanerogamia (p. 14) we find that the former 
“are reproduced by spores, and are therefore acotyle- 
donous,” a sentence which implies that the spore is the 
homologue of the seed! In describing the ferns no men¬ 
tion is made of the protballus, antheridia, or archegonia, 
though the latter are described as occurring in the mosses, 
and resulting in the formation of a “ sporangium.” These 
examples are sufficient to show that this book does not 
meet the present requirements even of medical students, 
who now have access to other text-books, treating of the 
principles of systematic botany in a manner more in ac¬ 
cordance with the present state of the science than the 
“ Student’s Guide ” of Prof. Bentley. 

The Electrician’s Pocket-Book. The English Edition of 

Hospitalier’s “ Formulaire Pratique de l’Electricien.” 

Translated, with additions, by Gordon Wigan, M.A., 

Barrister-at-Law. (London, Paris, and New York: 

Cassell and Co., Limited, 1884.) 

M. Hospitalier’s “ Formulaire Pratique de 1 ’Electricien,” 
of which the work before us is a translation, has become 
well known in this country as a useful compendium of 
data and rules for electrical work, and Mr. Wigan has done 
good service in putting an English version within the reach 
of the numerous class of practical men whose knowledge 
of French is, to say the least, limited. He has executed 
his task very creditably, as the book, so far as we can tell 
without a minute examination of the numerical and other 
data, seems fairly accurate and trustworthy. The least 
satisfactory part of this work, as of all others of the same 
kind which we have seen, is, we think, the synopsis of 
theory which is given along with the data and other 
practical information. In these days of excellent ele¬ 
mentary and advanced text-books of theoretical and 
to some extent also of applied electricity', the necessarily 
detached and somewhat scrappy statements of theory 
which partly fill the “ pocket-books,” are little called for, 
and the space occupied by them could be used to better 
advantage for other matter, or the book lightened by 
their omission. 

Jn looking over the book we have found some slight 
faults in descriptions of instruments, &c., which might be 
mended in a new edition. For instance, in p. 75, the 
author (? translator) has entirely misapprehended the use 
of the V-groove in Sir W. Thomson’s “ hole, slot, and 
plane ” arrangement for insuring that an electrometer or 


other instrument is replaced, after being moved, in exactly 
the same position. The “hole” is not simply a hole, but 
a conical hollow, and the primary object of having a 
V-groove is to obviate the infinitely perfect fitting -which 
a second hollow would render necessary. Again, the de¬ 
scription of the quadrant electrometer (p. 107) does not 
seem likely to convey any clear idea of the construction 
of the instrument. 

The subject of the testing and laying of submarine 
and land telegraphs is not very fully treated, and the data 
in this department is also comparatively meagre. On 
the other hand, descriptions of a large number of dynamo- 
machines and statements of experimental results regard¬ 
ing their behaviour in electric lighting and transmission of 
power form a marked feature of the book, and we need 
not say that even roughly approximate information of 
this kind in a collected form is very valuable. 

On the whole, we feel sure that the work will form a 
valuable pocket companion to the electrical engineer. 

4. Gray 

Science Note-Book. By C. H. Hmton. (London : John 

Haddon and Co., 1884.) 

The constitutive elements of Euclidean geometry are 
the straight line and the circle—two continuous curves, 
which stand to one another in a certain relation of reci¬ 
procity, and the actual production of which, as Newton 
has already remarked, demands certain mechanical 
appliances—the ruler and the compass. If we add to 
the above that Euclid’s method is the synthetical, then 
his system of geometry is defined without ambiguity'. The 
principal lack of this geometry, which was not dearly 
brought to light until the second half of this century, 
consists in this, that it is limited to considerations of 
quantity, and only treats secondarily of the relations of 
position. 

Poncelet has recognised this defect, and has laid the 
foundations of the so-called modem geometry, which, 
during the last few decades has so greatly enriched the 
science of space as well in positive results as in new 
methods. 

Euclid’s system, however, has not been uprooted, but 
only completed on a side on which it was wanting. In 
schools the “ Elements ” of the Alexandrian geometer are 
generally taught, while descriptive geometry and the 
theory of higher curves (as taught in the University 
course) are chiefly based on modern methods. 

In a handy introductory publication Mr. C. LI. Hinton, 
Science Master at Uppingham School, has brought 
forward points of view which form a third method of 
geometrical investigation, fundamentally different from 
both those mentioned above. It is not opposed to either, 
but appears as a welcome complement of both. The author 
does not presuppose continuous elements as has been 
generally done, but only sets of points equally distributed 
in two dimensions, which, merely for the sake of con¬ 
venience, are connected by straight lines. As in Euclid’s 
geometry an infinite pencil of rays can be drawn from 
every point, so the conic sections may be determined by 
a method of counting discrete points. The problem of 
division of a given line into parts, and of the construction 
of parallels can be generally solved. 

The practical advantages of this new method in the 
form in which it is now published are purely educational, 
though it is wholly based on the principles just mentioned. 
The author has succeeded in bringing new ideas into 
simple and attractive form, which enables the youthful 
and inexperienced mind in a very short time to acquire a 
mathematical knowledge of space which is of much value 
in facilitating a subsequent thorough understanding of 
Euclid and of modern geometry. The work has an 
encouraging appearance, inasmuch as it does not contain 
any hypercritical transformation of the system of our old 
Euclid (in which respect so many authors have recently 
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erred), but makes us acquainted with new thoughts which 
in themselves are worthy of pursuit, and which in their 
present form are of general educational service. 

Karl Heun 

The Dynamo : How Made and How Used. A Book for 

Amateurs. By S. R. Bottone. (London : W. Swan 

Sonnenschein and Co., 1884.) 

This little book of 75 pages is designed to give to 
amateurs practical information as to the construction of 
a small working dynamo-machine. What is aimed at is 
the building up of a machine capable of being worked by 
hand and suitable for experimental purposes. The 
dynamo-electric machine is one which an amateur 
mechanician may very well undertake with every prospect 
of success and satisfaction ; and the book before us is 
thoroughly practical and is pleasantly written, and will, 
we feel sure, be acceptable to many. We are acquainted 
with books on the steam-engine for amateur constructors; 
but a dynamo of simple form is easier to make than a 
steam-engine, and will, we think, when made, prove a far 
more useful and pleasure-giving toy than a steam-engine 
such as an amateur can put together. When all is done, 
a steam-engine of amateur construction can do little more 
than go round and round ; but a host of experiments in 
electric lighting and in electro-chemistry may be made 
to follow on the successful completion of a small hand- 
dynamo. 

The author describes the making of a very simple 
dynamo with a kind of shuttle-wound armature. All his 
instructions are clear and, as we have already said, 
thoroughly practical. The only question on which we 
have any doubt whatever is whether, at any moderate 
speed of turning, the dynamo will yield so much current 
as the reader is told he may expect. 


LETTERS TO THE EDITOR 
[ The Editor does not hold himself responsiblefor opinions expressed 
by kis correspondents . Neither can he undertake to return 9 
or to correspond with the writers of rejected manuscripts,, 
No notice is taken of anonymous communications, 

[ The Editor urgently requests correspondents to keep their letters 
as short as possible . The pressure on his space is so great 
that it is impossible otherwise to insure the appearance even 
of communications containing interesting and novelfacts. ] 

Natural Science in Schools 

As one who has been engaged in teaching science in schools 
for the last ten years, I should like to make some remarks on 
Prof. H. E. Armstrong’s interesting lecture, published in Nature 
of November 6 (p. 19). 

(1) In the first place I would like to express my agreement 
with his weighty opening words. The main body of school¬ 
masters are so completely without any science-training that it 
is very difficult for many of them to see its necessity or even 
its advantage. The younger generation of masters in the large 
public schools, moreover, having come to the work in recent years 
have not, like their predecessors at Rugby, Clifton, Taunton, and 
elsewhere, had an opportunity of observing the gain of life and 
general intelligence which followed the introduction of science 
into the regular school work, in those schools where it was taken 
in hand seriously and with enthusiasm. Others, again, have more 
or less forgotten. Consequently it is still necessary to point out 
that, excellent as is the training given by the mathematical and 
classical teaching of our schools, yet that by itself it is not 
enough. No excellence in the method of teaching classics and 
mathematics will compensate for this, to adopt Dr. Armstrong’s 
words, that they fail to develop “the faculty of observing, and 
reasoning from observation and experiment,” that they fail 
to give any idea in the concrete of the nature of evidence. No 
doubt many able men educated on a classical or mathematical 
basis, can observe and reason from observation ; this is, however, 
in spite of, and not in consequence of, their training. To the 
majority the deficiency is a serious matter, and probably it goes 
far to account for the peculiar opinions of scholars one sometimes 


hears expressed by practically successful men, and produces the 
unfortunately too prevalent idea among them that, if their sons 
are to go into business and to succeed, they must not stay at 
school too long—they must not learn too much book-learning. 
It should, then, in addition to its other services, be the function 
of science in education to keep awake and develop the natural 
practical intelligence of our lads, and so to make up for the 
deficiencies in this respect which accompany the otherwise vast 
advantages of a literary and mathematical culture. 

(2) I suppose that no science-teacher will fail to agree with 
Prof. Armstrong that we have by no means exhausted the possi¬ 
bilities even of our present opportunities. As my object is to 
advocate advances, however, I will not dwell upon that part of 
his remarks except to say that I am sure a closer acquaintance 
with the methods of a good many of our science schoolmasters— 
with the time at their disposal, the laboratories they work in, and 
their boys, in short with the conditions under which they work— 
would satisfy him of the considerable value educationally, when 
it is properly done, of much that lie condemns, and also that 
something of what he advises is already being attempted. 

The lectures in schools are already, I should say, usually more 
or less of the nature of the tutorial classes which he recommends, 
and, whilst we recognise a great educational value in analytical 
work, if properly taught, we shall, I feel sure, be ready to abandon 
that for something better as soon a^ it is ready for us. 

Having said this much, I hasten to add that I quite recognise, 
on the other hand, the value of Prof. Armstrong’s suggestions, 
and that I am at present conducting a class on a system which in 
principle is very like that which he suggests. Indeed it is in 
several important points the result of suggestions made to me by 
Prof. Armstrong some two years since. More particularly I am 
trying a form of what I may call the problem method of practical 
teaching, which Prof. Armstrong so strongly recommends. 

As it is only lately that we have had the necessary accommo¬ 
dation for this attempt, my experience is not very great. But I 
have learnt a good deal, and, as Dr. Armstrong’s lecture brings 
the question into prominence just now, I may say what my 
experience is so far. Remembering that economy of time is of 
the first importance, and that our object in teaching science in 
schools is to promote a certain attitude of mind towards Nature 
rather than to produce skilful manipulators, I am not yet cer¬ 
tain whether courses of work in which each pupil, with assist¬ 
ance, suggests and carries out the experiments himself, or 
tutorial classes, in which the suggestions are as far as possible 
elicited by the teacher from the class, and then the work is 
carried out by the teacher before the class, will give the best 
results. I tried the latter plan some years ago with beginners 
at Taunton with the most encouraging results. I believe, how¬ 
ever, that a combination of the two methods will finally prove 
best. There is no doubt that greater interest is created when 
the pupils do the work themselves ; on the other hand, much 
time is lost, at first, through difficulties of manipulation. 
Accordingly I am trying to arrange things so that the simpler 
experiments shall come together and be done by the boys ; and 
when anything more difficult has to be done we fall back upon 
the tutorial method. I have no doubt of the advantage of 
practical work combined with some form of lecturing, if there is 
time enough. But in schools there rarely is time enough given 
for both. As an introduction to a course of lessons on the present 
system a practical course or a tutorial class on the lines proposed 
by Dr. Armstrong will certainly be of great value, and one or 
the other must, I think, be possible in almost every school. 

(3) I will now pass to some points not discussed by Dr. Arm¬ 
strong in which it appears to me that chemical teaching at 
present is open to improvement. I always aim, myself, not at 
informing my classes of chemical facts or principles, but, as 
far as possible, at leading them to discover them for themselves. 
In this I am more or less hampered by the absence of sufficient 
appreciation of the bearing of the simpler physical facts of Nature 
upon chemical processes. This I supply as far as I can. But I 
believe, and I am trying the experiment, that a real advance in 
the value of chemistry as an education will be made if, as an 
introduction, the beginners are put through a course of practical 
problem work which brings out in eveiy possible way the 
dependence of chemical operations upon the simpler physical 
properties of matter ; such as volatility, solubility, Sec. 

(4) I was told the other day, by a great authority on educa¬ 
tional matters, that science has had a distinct and good effect on 
grammar-teaching. I think, on the other hand, that science- 
teachers have been rather slow to recognise and imitate one 
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